Down syndrome is the most common birth defect, which is caused by trisomy 21. We identified a novel gene in the so-called Down syndrome critical region by EST mapping to genomic DNA and following cDNA cloning. The gene, designated DCRB (Down syndrome Critical .Region gene B), consisted of three exons of 1095 bp in total and encoded a large open reading frame of 118 amino acid residues. The amino acids sequence of DCRB showed no significant homology to any known protein. Northern blot analysis showed that DCRB is mainly expressed in the placenta, in which a major 1.1-kb band and a minor 2.0-kb band were detected. Minor bands of 1.4 kb and 2.2 kb were also detected in adult heart and skeletal muscle. Key words: cDNA cloning; Down syndrome; chromosome 21 Down syndrome (DS) is the most common birth defect, which is caused by trisomy 21 and characterized by complex features such as distinct facial and physical features, mental retardation, congenital heart and gut disease, immune deficiencies and an increased rate of leukemia. These symptoms of the disease imply the involvement of multiple genes in the pathogenesis of DS. Studies of partial trisomy 21 DS patients suggested that the 1.6-Mb region extending between DNA marker LA68 and ERG on 21q22.2 is critical for DS, 2 ' 3 ' 4 and is now called the Down syndrome critical region (DCR). To better understand the pathogenesis of DS, it is important to identify and characterize the genes in the DCR. We thus started the systematic analysis and previously reported the presence of two novel genes, TPRD 5 and DCRA. 6 In this report, we describe another novel gene isolated from this region.
These symptoms of the disease imply the involvement of multiple genes in the pathogenesis of DS. Studies of partial trisomy 21 DS patients suggested that the 1.6-Mb region extending between DNA marker LA68 and ERG on 21q22.2 is critical for DS, 2 ' 3 ' 4 and is now called the Down syndrome critical region (DCR). To better understand the pathogenesis of DS, it is important to identify and characterize the genes in the DCR. We thus started the systematic analysis and previously reported the presence of two novel genes, TPRD 5 and DCRA. 6 In this report, we describe another novel gene isolated from this region.
To search for transcripts generated from the DCR, we sequenced the 1.4-Mb genomic DNA in the 1.6-Mb region (from DNA marker LB7T to ERG) and the sequence data (accession number D87676) were examined against EST database (dbEST) by using homology search program, BLASTN. 7 A total of 301 ESTs have been mapped on the 1.4-Mb genomic region so far, and 162 of them were parts of known genes that had already been mapped to this region. The details are as follows: 93 ESTs were part of TPRD, 5 '* 10 for DCRA, 6 44 for MNB, 9 1 for GIRK2, 10 4 for IRKK 11 and 10 for erg. 12 Among the remaining Communicated by Misao Ohki * To whom correspondence should be addressed. Tel. +81-3-5449-5623, Fax. +81-3-5449-5445, E-mail: sakaki@hgc.ims.utokyo.ac.jp 139 ESTs, 2 ESTs from a cDNA clone 130358 (GenBank accession numbers R21770 and R21725) were mapped to three distinct genomic regions. They expanded in an area approximately 60 kb ( Fig. 1) , suggesting that these EST sequences were derived from a single gene.
To confirm the expression of this gene, polymerase chain reaction (PCR) primers were prepared based on the EST sequence data and inter exon reverse transcriptionpolymerase chain reaction (RT-PCR) analysis was performed by using mRNA's from human fetal brain, heart, liver, adult brain and placenta. Approximately 290 bp (primer a/b) and 900 bp (primer a/c) PCR products were detected mainly in the placenta. No PCR product could be detected in human fetal brain, heart, liver and adult brain (data not shown). By further 5' rapid amplification of cDNA ends (RACE) and 3' RACE experiments, we obtained a cDNA clone 1095 bp long (Fig. 2) . It consisted of three exons and an open reading frame (ORF) of 118 amino acid residues was predicted from the cDNA sequence starting at nucleotide position 106 and terminating at position 460. Two in-frame stop codons located 36 nucleotides (nt) and 72 nt upstream of the initiation codon. A likely poly(A) signal (ATTAAA) is located 24 nt upstream of the poly (A) sequence (Fig. 2B) . The gene was designated DCRB (Down syndrome Critical .Region gene B). The DCRB amino acids sequence showed no significant homology to any known protein. To predict its function, a search for functional motifs was performed against the protein motif database, PROSITE 13 (URL is http://expasy.hcuge.ch/sprot/prosite.html), but no known protein was found either. These results shows 14 The genomic sequence data was compared with dbEST, from which repetitive sequences were previously removed, by using the BLASTN homology search program to identify registered transcribed sequences. ESTs of the clone 130358 (GenBank accession numbers are given in parenthesis) were separately mapped to genomic DNA on DCR. Their positions are shown by vertical bars. PCR primers (a: 5'-TGAGAGCTGGTCTCCTCAC-3', b: 5'-CTGGCAAGTCCAGAATCCG-3' and c: 5'-AGAGGGTCACCCTCTGGATA-3') for RT-PCR were prepared from those sequences. Their positions and directions are indicated by small arrows. Reverse transcription was carried out using poly(A)+ RNA from a pool of male/female human fetal brains (19-23 weeks of age), a pool of male/female human fetal hearts (18-25 weeks of age), a pool of female human livers (22-26 weeks of age), a 37-year-old male human adult brain and a 26-year-old female placenta (Clontech) as the template. First strand cDNA was synthesized using 0.5 mg of poly (A)+ selected RNA, Superscript reverse transcriptase, random hexamers and oligo (dT)i2-i8 according to the manufacturer's recommendations (GIBCO BRL). The resultant cDNA (0.125 ng) was amplified by PCR in a reaction mixture (25 fi\) containing 0.5 U of ELONGASE Enzyme Mix, 0.5 x buffer A, 0.5 X buffer B (GIBCO BRL), 0.25 mM dNTP and 0.2 ^M of primers. DNA was incubated at 94°C for 3 min, followed by 30 cycles of denaturation at 94° C for 30 s, reannealing to primers at 55° C for 1 min and incubation at 72° C for 5 min, and finally incubated at 72°C for 10 min in a thermal cycler (9600, Perkin-Elmer Cetus).
the DCRB gene is novel and its product has unknown function.
Expression pattern of DCRB was examined by Northern blot analysis (Fig. 3) . The major transcript was approximately 1.1 kb long and was detected in only the placenta. The transcript size agreed with the cDNA that we isolated. Another longer transcript (approximately 2 kb) was also detected in the placenta. In adult heart and skeletal muscle, different transcripts were detected. This suggests that these muscular tissue-specific ones have homologous sequence to DCRB. No bands were detected in adult brain, lung, liver, kidney and pancreas and fetal brain, heart, lung, liver and kidney (data not shown). These results were consistent with those of RT-PCR.
Because the DCRB gene locates on DCR, almost of all DS patients have an extra copy of this gene. However more functional analysis were needed for understanding of its dose-effect and the relation to the pathogenesis of DS.
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